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Web 2.0-based learning 
A pedagogical model of participatory media in  
e-research 
Bahaaeldin Mohamed.1, Thomas Köhler, (Media Center, Dresden University of 
Technology) 
 
Abstract: Over the course of the last decade, Web 2.0 technologies became one of 
the most fashionable applications for a whole range of Internet applications. How-
ever, many academics are unaware of Web 2.0 services and the benefits such appli-
cations have for learning. In this paper, we first provide a new perspective of the use 
of technology for research and knowledge sharing, in order to improve learning/re-
search productivity through the use of such technologies. Second, we provide a lit-
erature review of the uses of Web 2.0 technologies in research and training. This 
serves to offer insight into the tools that are frequently used for particular learning/re-
search activities. In other words, it depicts which tools are typically used for a par-
ticular task. For the purpose of this article, more than 47 pieces of research were 
reviewed that use various Web 2.0 technologies for formal and informal learning, 
training, and research. The results show in detail which factors can drive the learning 
process and how social media can accordingly scaffold these learning activities for 
training and scholarly research. 
 
1 Introduction 
For learning purposes, each learning tool has its own particular characteristics. Inter-
net technologies have provided unprecedented opportunities and challenges for 
learning. Interactive technologies, such as Web 2.0 services, can also enhance col-
laboration and construction of knowledge between learners (Liaw et al., 2008). This 
paper presents a model for understanding the processes of research-based learning/ 
project-based learning among PhDs and novice researchers and additionally explores 
the role of technology that serve these planned processes.
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2 Conceptual framework of project-based learning 
To guide the literature search process, we developed a conceptual framework that 
identifies three key components that describe project-based learning through an in-
formal/self-learning perspective. The study created a model, Community-Based Pro-
ject Management learning (CBPM), which identifies four mixed components that 
describe project-based learning within the context of training and research as fol-
lows: (a) project-based learning (PBL) as a methodology that might help students 
investigate and control their own learning in a real environment; (b) project manage-
ment (PM) as a scaffold for PBL for providing a construction that should manage 
and organize the stream of information within the project; (c) communities of prac-
tice (CoP) which are considered an environment to situate the learning processes 
among groups that share the same interests; and finally (d) Knowledge Management 
(KM) as an important related dimension that helps to create, represent, maintain, and 
share learners’ tacit and explicit knowledge (Figure 1). Additionally, our final anal-
ysis and data evaluation answers the following question: What kinds of Web 2.0 
technologies positively support and scaffold a study’s learning framework (CBPM)? 
 
 
Figure 1 CBPM learning model 
 
3 Methodology 
In this study, 47 scientific articles were reviewed. Consequently, we conducted an 
extensive literature search for all articles related to Web 2.0 services in learning be-
tween 2003 and 2011 in two main academic databases, Elsevier and Pergamon. 
Search terms and keywords included combinations of some related concepts such as 
Web 2.0 in learning, design and develop web-based system, wiki, blog, twitter, learn-
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CSCL, forum, and web-based community. The search process also covered the terms 
of formal and informal learning/self-regulated learning, including case studies, re-
view studies, action research, and empirical studies.  
 
Table 1 Literature criteria of selection  
No. Generating of new mixed Concepts Sum of  
articles 
1 Conceptual scaffold and procedures (PM-PBL) 5 
2 Generic and suitable for standardization (PM-KM) 4 
3 The behavioral elements that impact the manage-
ment of projects (PM-CoP) 
4 
4 Knowledge management in a context where learning 
is fundamentally project-based (PBL-KM) 
6 
5 Situated learning (PBL-CoP) 10 
6 Artifacts and histories which assist the transfer of 
knowledge (KM-CoP) 
2 
Total  31 
 
4 Results and discussion 
In the following section, the four main new mixed concepts/outputs of our model 
will be discussed as follows: 
4.1 Conceptual scaffold and procedures PM-PBL 
In this branch, five studies were analyzed (Hernandez-Serrano et al., 2009, Meyer, 
2010a, Grosseck 2009, Keser & Karahoca 2010, Baltaci-Goktalay & Ozdilek 2010). 
These papers present the importance of Web 2.0 technologies and identify that they 
are helpful tools for the management research projects as well as project-based learn-
ing and can scaffold constructive support. The independent variables in these studies 
related to the use of chat, discussion forum, social network, wiki, weblog, micro blog, 
photo/video sharing, and course management system for the purpose of supporting 
all forms of social interaction, communication, understanding, reports about capac-
ity, performance, and learners’ perception. The majority of studies used quantitative 
methods for data collection. One study, however, conducted an open-ended survey 
as a qualitative method. The selected population ranged from 8 to 75 graduate stu-
dents who came from Spain, Turkey, USA, and Romania, and were completing mas-
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ter’s and doctoral programs in engineering and pedagogy. As such, the results indi-
cate that Web 2.0 technologies positively influence learning, enhancing hard skills, 
performance, and perception.  
4.2 Generic and suitable for standardization PM-KM 
The studies completed by Yoo & Kim, 2002, Liao, 2003, Rodriguez & Al-ashaab, 
2005 present the role of Web 2.0 technologies for improving the processes of crea-
tion, enrichment, reusing, sharing, and disseminating knowledge as an important re-
source in modern organizations. The independent variables on one hand are corre-
lated to web-based knowledge management, knowledge web-based systems, tech-
nologies that support collaborative product development, and web-based knowledge 
management systems. On the other hand, the dependent variables included enhanc-
ing and sharing product data, development of knowledge management, and sharing 
and producing data among application systems. These studies use case-studies and 
descriptions to depict their findings. There were 243 participants who came from 
different countries, primarily from South Korea, Taiwan, and the UK. The results 
indicate that Web 2.0 technologies positively influences the knowledge processes, 
facilitating the processes of creation, enrichment, sharing, reusing, retrieval, visuali-
zation, evaluation, and the coordinating, distributing and disseminating processes. 
4.3 Situated learning PBL-CoP 
The conclusions set forth by Meyer, 2010b, Purdy, 2010, Carmichael & Burchmore, 
2010, Maranto & Barton 2010, Uzunboylu et al., 2010, Cavus & Kanbul, 2010, So-
rapure, 2010, Ardaiz-Villanueva et al., 2010, Dehler et al., 2010 illustrate that Web 
2.0 technologies might support collaboration in teams and facilitate engagement in 
communities of practice as a mixed output between PBL and CoP. These results em-
phasize the importance of using all Web 2.0 technologies, such as weblogs, wikis, 
social networks, group software, podcasts, and virtual learning environments to scaf-
fold informal learning and developing academic writing skills as well as to raise 
awareness of theoretical and ethical issues among students and teachers, enhance 
students’ critical competences, and increase the user’s attitude for using such media. 
Data were collected quantitatively, exploratively, and via the meta-analysis method. 
The students studied ranged from undergraduate and graduate students, with between 
24 and 76 participants from different countries such as Sweden, South Korea, Tur-
key, Malaysia, USA, Spain, Switzerland, and the UK. The results indicate that 
Web 2.0 technologies positively influenced supporting and promoting skills and ex-
periences. 
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4.4 Artifacts and histories that aid the transfer of knowledge 
KM-CoP 
Chikh & Berkani, 2010, Liaw et al., 2008 emphasize that Web 2.0 technologies im-
prove the production process involved in developing artifacts for learning communi-
ties and histories, which aids the transfer of knowledge and increase understanding. 
Web 2.0 technologies such as web-based collaborative learning systems were pre-
cisely used. Concerning the dependent variables, e-learning use and the learner’s at-
titude toward the technology were investigated using quantitative and explorative 
research methodologies. The data was collected from 178 undergraduate and gradu-
ate students from Saudi Arabia and Taiwan. The results emphasize that the use of 
Web 2.0 technologies positively enhance the understanding process of users’ behav-
ior and the process of adoption for technology. As a result, these outputs make the 
connection between knowledge management and community of practice more rea-
sonable.  
4.5 The role of social media in learning: Why Web 2.0 
technologies? 
As demonstrated above, Web 2.0 technologies can scaffold and serve the mixed con-
cepts of situated, work-based, and informal learning. Accordingly, our conception 
for the role of media for assisting project-/ research- based learning and training 
might be understood across three main tiers: the tier of communication, the tier of 
management, and the tier of understanding. Our results remain constant with Maslow 
2.0 pyramid (Web 2.0 hierarchy of needs, Bevarly, 2009). Basically, learners may 
take their own decisions when they can hold a meaningful dialog. In order to hold a 
meaningful dialog, learners should share some content, which can only be achieved 
if the learners are engaged in a learning situation. To fulfill engagement with a learn-
ing situation, learners should directly or indirectly foster connections with other 
learners. Accordingly, this pyramid presents the hierarchy of communication’s need, 
which starts from the bottom to the top as follows: connection, structured engage-
ment, content sharing, meaningful dialog, and enlightened decision-making. These 
levels can be interpreted as three main tiers: communication levels (connect, struc-
tured engagement), knowledge management level (content sharing), and understand-
ing level (meaningful dialog). The challenge for learners is not only to know how to 
learn but also to be aware of how to use learning to create new techniques, and man-
age one’s own knowledge, which requires the successful establishment of commu-
nication with the surrounding world (figure 2). 
 




Figure 2 the role of web2.0 technology in learning 
Our results can work as an extension of our previous study (Mohamed & Koehler, 
2009) in which we developed a learning model for informal learning based on learn-
ing-based project. The main contribution of this study is to first provide a conceptual 
model that depicts a new understanding of learning-based project/research. This con-
cept extracts and generates self-regulated learning through: learn what you need to 
know, when you need to know it; know where to find relevant information; and learn 
from peers and in informal situations rather than in formal curriculum (Cross et al., 
2010). 
The second goal of this study was to identify Web 2.0 technologies, in order to serve 
our proposed conceptual model of CBPM. Weblog and Micro blog are more likely 
to document daily activities and receive feedback from others that can be then used 
to reflect, test and correct. Online forums are typically used for more intensive inter-
action and deep conversation about a particular topic among individuals and groups. 
A wiki works as a collaborative writing tool for group-based activity and project-
based learning. A learning Management system is a typical example of providing a 
formal course management system and managing the formal type of learning; it is 
thus more likely to act as a system for managing materials and content instead of 
facilitating the learning process. Finally, a social network is a system that manages 
profiles and activities; it is a typical example of an informal form of spontaneous 
learning. We should emphasize and recommend placing greater focus on defining 
learning methods, techniques, and pedagogy before selecting the right technology 
for a learning situation.  
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